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births  and  the  phe nom e non  of  child less ness  in  con tem po rary  so ci e ties  by  em pha-
siz ing the amount of time spent child less at re pro duc tive ages, with out mak ing the 
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HFD with suf fi cient his to ries of  fer til ity  in for ma tion needed  for  the cal cu la tion of 
CALC avail able: Belarus, Czechia, Denmark, Estonia, Hungary,  Japan, Lithuania, 
the Netherlands, Spain, Sweden, and the United States. These countries have long-
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Selection of Countries to Compare





and  is  cur rently  char ac ter ized  by  average  to  late  tim ing  of  the  first  child bear ing 
(29.2 years  in 2016). The level of ul ti mate child less ness  in Sweden has remained 
rel a tively sta ble among birth co horts of women born since the mid-1950s, reaching 
ap prox i ma tely  13% among women born  in  the  late  1960s  but  in creas ing  slightly 
in  the more  re cent  co horts. Typical  of  child bear ing  in Sweden has  been  a  strong 






















for  fam i ly-work  rec on cil i a tion  for women re main dif fi cult  (Brodmann et al. 2007; 
Esping-Andersen 2009; McDonald 2008). The con tri bu tion of high op por tu nity costs 
of  moth er hood  to  low  first-birth  rates  arises  from  less  de vel oped  pub lic  sup port, 
his tory of fam i ly-based wel fare pro duc tion, less fam i ly-friendly la bor mar ket prac-








2007–2013,  and  un em ploy ment  and  eco nomic  un cer tainty  are  con sid ered  to  have 
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fol low ing eco nomic cri sis, but  since 2010,  it  seems  to have come  to a halt. Also 
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The  United  States  and  Hungary  rep re sent  two  con texts  very  dif fer ent  from 
Sweden as well as each oth er. Gender-equal prac tices in the fam ily in the United 
States can be viewed as more de vel oped  than  those  in Japan, Spain, or Hungary 
but  as  some what  less  de vel oped  than  those  in  Sweden  (Esping-Andersen  2009; 
Korintus  and  Stropnik  2009;  Tsuya  et  al.  2000).  In  the  United  States,  the  pub-
lic sup port for fam i lies is weak, wel fare pro duc tion is strongly mar ket-based, and 
in ter rup tions in em ploy ment among moth ers are com par a tively short (Berger and 
Waldfogel  2004;  Esping-Andersen  2009; Waldfogel  2001).  Ethnic  and  re li gious 
di ver sity con trib utes to strong var i a tion in fer til ity be hav ior in the United States, 
and  rates  of  early  child bear ing  are  high  in  the  non-White  sub groups  of  the  pop-
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Methods










 EYWCp t( ) = 
12
50
∫ lp x,t( )dx   (1a)
and
 EYWCc y( ) =
12
50
∫ lc x, y( ) dx,  (1b)
where EYWCp (t) and EYWCc( y) are the EYWC for year  t   (pe ri od) and the co hort 
born  in year  y,  re spec tive ly. Similarly,  lp (x,t)  and  lc(x, y)  are  the prob a bil i ties of 
remaining child less at age x cal cu lated from pe riod data in year t  and for the co hort 















CALC t( ) =
12
50
∫ lc x,t − x( )dx,  (2)
where  lc(x,t − x)  is  the  prob a bil ity  of  remaining  child less  from  age  12  to  the  age 
attained in year t—that is, x for the co hort born in year t – x. The  lc(x,t − x) se ries 
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Fig. 3  Illustration  of  the  age-specific  fertility  rates  used  in  the  probabilities  of  remaining  childless  for 
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co horts  had  a  sub stan tial  im pact  on  the  ex pec ta tion  of  years  remaining  child less 
in 2015. Another ex am ple  is us ing the Jap a nese fer til ity of  the 1966 birth co hort, 
with late first birth (mean first-birth age of 28.01) and high child less ness pro por tion 








on mor tal ity  for women  (al though  prop erly  only mor tal ity  for  child less women 
should be in clud ed) from the HMD in an ad justed CALC in clud ing both first birth 














CALCB t( )−CALCA t( ) =
12
50
∫ lc,B x,t − x( )− lc,A x,t − x( )dx,  (3)
where  lc,i(x,t − x)   is  the prob a bil ity of  remaining child less at  age x  for  the co hort 
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c x,t − x,ξ( )dx,  (4)




We de note 1 pa (t − x) as the prob a bil ity of remaining child less from age a to age a + 1 
for the co hort born in year t – x. Thus, we can ex press the prob a bil ity of remaining 
child less up to age x as the prod uct of sin gle age prob a bil i ties of remaining child less 










a t − x,ξ( )
b≠a





LC t,ξ( ) =
12
50






a t − x,ξ( )













a (t − x,ξ)
1 pa (t − x,ξ)
, cor re spond to the age a con tri bu tion of the co hort 
reaching age x  at  time  t—name ly,  lc(x,t − x,ξ)—in  the  over all  change  in  CALC. 
For com par i sons be tween pop u la tions, we also use Eq. (5). If data for two pop u la-
tions are avail able—for ex am ple,  for countries A and B—we can es ti mate  the rel-
a tive  de riv a tives  in  Eq.  (5)  as  the  log a rithm  of  the  ra tio  of  prob a bil ity  func tions, 
1 p
.
a (t − x,ξ)
1 pa (t − x,ξ)
= ln.[1 pa (t − x,ξ)] ≈ ln 1
pa (t − x,B)






⎥ .  Similarly,  co hort  sur vival  to 














pa t − x,  B( )
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Then, the over all dif fer ence in CALCs be tween the two pop u la tions is cal cu lated as 
the sum of all the age-co hort con tri bu tions over co horts and ages as

































in dex es.  In  gen er al,  the  co hort  EYWCs  are  lower  than  pe riod  EYWCs. This  is  a 
re flec tion  of  on go ing  child bear ing  post pone ment, which  in creases  the  ex pec ta tion 
of child less life in the pe riod com pared with the co hort per spec tive. Further, coun try 
rank is strongly cor re lated be tween the mea sures, but in some cases, the coun try rank 




in  the  late  1990s  and  early  2000s  (Figure  1). Likewise,  the  pro por tion  of women 
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Table 1 Three mea sures of child less ness du ra tion and their rank ings: CALC in 2015, and EYWC  
for the year of 2015 (pe ri od) and the co hort of 1966 in 11 countries
Country CALC(2015) EYWCp (2015) EYWCc(1966)
Japan 23.23 (1) 23.57 (2) 21.78 (1)
Spain 22.49 (2) 23.68 (1) 18.97 (3)
The Netherlands 20.86 (3) 21.58 (4) 20.49 (2)
Hungary 20.38 (4) 22.29 (3) 13.54 (8)
Denmark 20.01 (5) 20.98 (5) 18.42 (4)
Sweden 19.83 (6) 20.75 (6) 18.02 (5)
Czechia 19.15 (7) 20.44 (7) 12.55 (11)
Lithuania 18.12 (8) 18.67 (10) 15.56 (7)
Estonia 18.00 (9) 20.32 (8) 13.21 (9)
United States 17.45 (10) 19.37 (9) 16.57 (6)








60%  of  their  re pro duc tive  life  with out  chil dren  (23.23  and  22.49  years,  re spec-
tive ly). Czechia, Denmark, Hungary,  the Netherlands, and Sweden have a CALC 







trib ute  to  the dif fer ence  in CALC be tween our four se lected countries (Hungary, 
Japan,  Spain,  and  the  United  States)  and  the  coun try  of  com par i son  (Sweden). 
Among  these  four  countries,  Japan  has  the  highest  2015  CALC  (23.23  years), 











by  a  par tic u lar  co hort  and  up  to  that  spe cific  age  in  Sweden  than  Japan.  Positive 
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re pro duc tive ages  in a given pe ri od. We  in tro duce a new mea sure,  cross-sec tional 
av er age  length  of  life  child less  (CALC),  to  the  study  of  first-birth  be hav ior. This 
mea sure of fers three ad van tages. First, it is com pre hen sive: whereas tra di tional com-





































which had  a  par tic u larly  high CALC  in  2015,  re flects  the  later  tim ing of moth er-
hood in these two countries. These two countries dis play a larger risk of remaining 
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par tic u larly  in  the  mid dle-  or  low-in come  countries,  where  de tailed  fer til ity  data 
extending back de cades are less of ten avail able. The age-co hort de com po si tion for 
trun cated CALC  com par i sons  be tween  countries with  the  same  length  of  fer til ity 
se ries can still be adapted and ap plied. Additionally, the es ti ma tes of pe riod EYWC 
do  of ten  not  dif fer  sub stan tially  from  the  val ues  of  CALC. Thus,  pe riod  EYWC, 
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From  a more  gen eral  per spec tive, CALC can  pro vide  use ful  in for ma tion  for 
policymakers in the ar eas of em ploy ment, pen sions, and pub lic health. For in stance, 
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